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Grass silage has been defined as silage made from any uncured hay or 
forage crop. Its use has become widespread during the past few years and, 
as a result, some problems have arisen that require engineering research for 
solution. 


Silo deterioration and failures brought demands from farmers for 
assistance, and to meet this demand an investigation was instigated at the 
New Jersey Agricultural Experiment Station in 1937 with the cooperation of 
the Bureau of Agricultural Chemistry and Engineering, United States Depart- 
ment of Agriculture, to measure the pressures exerted on silo walls by grass 
silage, The project has now been expanded to include investigations on juice 
eontrol, protection of silos from the action of silage acids, and harvesting 
methods and machinery, This expension has been materially assisted by a 
research grent made jointly by the American Steel and Wire Company with the 
Carnegie=Illinois Steel Company, the National Association of Silo Menufacturers 
and the Portland Cement Association. 


The term "silo failure" as used in the preceeding parerraph has added 
Significance, In the past when a silo failed it burst, ‘low that leakage is 
more prevalent, farmers have become juice conscious end are demanding silos 
that will not leak, The term "failure" then has gained broader meaning and a 
SLOuMEyIDOusaacd to uai! mov ionlyiit tc bursts but also a7 10 leaks, detenios 
rates or disintegrates, ‘hile this definition may not be universally ac- 
cepted, it does indicate 2 condition thet must be met in silo design, 


Juice Control 


nce ae ee ee ee te 


The juice in grass silage presents a sort of “poly-phase" problem. 
In high=moisture silage it may, and frequently does, leak or drain from the 
silo causing offensive odors, damage to eny concrete or metel reinforcing 
over which at Plows, and some loss of nutrients. Its control may be ap= 
jProached in’ severe] ways. One is to wilt the green crop in the field until 
its moisture content is lowered tO between 65 «nd 70 per cent. Reports from 
farmers indice te some success with this method but considers.ble experience 
is required to determine when wilting has progressed to the proper stage. 
Wilting is also dependent on favorsble weather, and the introduction of a 
fair weather factor in the production of prass silage is not desirable. 


(1) Presenved at the Twenty-Highth Annucl Convention, National Associstion 
of Silo Manufacturers, Chicago, December 2, and the mecting of the 
Americen Society of Agricultural Engineers, Chicago, December 4, 1940. 


(2) Assistant gi paare Gr; New Jersey Agricultural Experiment 
Stetion ond Assistant Agriculture] Engineer, Bureeu of Agricultural 
Chemistry end Engineering, 5, S. Denpertment of Agriculture, respectively. 
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A second method is to :dd to the chopped matcricl some dehydrated preserva= 
tive such ss ont hulls or citrus pulp fortified with molasses to absorb the 
Rreaumotcbures)  lteawill be moted an Tnble 2 that ‘two silos, LS, 1940 end Bl, 
1938, were filled using this type of preservative and that there was no leak- 
age even with the high moisture green matcrial, Corn merl and ground ear corn 
are now: being tried as moisture absorbing preservatives. A third method 
reported as practiced by middle westcrn farmors is to use « longer cut on the 
shopper when ensiling matcrial of high moisture content. Along this same line, 
the Papee Machine Company is advising its customers to vary the length of ¢ut 
with the condition of the greon matcrial, suggesting a 1/4 inch for low mois- 
ture, 1/2 inch for everege, and 1 inch for high moisture, This sounds 
promising and should be investigeted under controlled conditions, 


IMESOMeTAMSLAneeS ae may be desureble to rid a silo of free juices 
Therefore, considerable thought is being siven to drainage systems for silos 
Saccono reveling scountc at points other then drains, In) 1959 three dreins 
Meme wlaced ah GHewwells “of “twoll6 roou silos; ‘Bavand BS, Teblo 1, One of 
they three drains wes a 1.5 inch pipe pleced opposite the doorwey end flush 
With the” inside wall and foundstion, The othor two were 2,5 inch pipes placod 
about 6 inches above the foundation and opposite onch other in the well midwey 
beuwcen the first, drain end the doorway, One silo was filled with’ 18@) tons of 
phosphorie acid grass silage end the other was filled with 198 tons of 
Molasses grass Silage, The evernge moisture convent of the ensiled material 
Mimenchucase WAS OG per cenu, whe draingeee Loss from. the eid) silage wes) S75 
Peielons Ol jutco,) FepRescntine 2.ct por cent by weight of the cnusiled material. 
tne drainege frem the molasses silage was 5,990 gallons, representing 2 loss 
ef 9 per conte A point of particular interest is thet «ll of the juice lost 
from the silos came through the drains, For 1940, using the same two silos, 
ene wesetalted with $55 tons of) phosphoric acid grass silage end the other 
With S516 tons of molasscs grass silage, moisture content in each case being 
approximetcly 77 per cont. The lenkege loss from the ecid silage cmounted to 
aimosu 16 per cent, while the loss from the molasses silage wes about 18 per 
cent! of the tote] ensiled weight, The dreins functioned but carried only 
part of the leakage, Most of the loss occurred around the doorwcy, not un- 
expeeted because of the pressure panel construction. Some leakage through 
whe stave joints eccurred up to a height of 18 feet in each silos The joint 
leakage in 1940 was associated with the higher yvressures which amounted to 
eimost twice the values measured in 1959, A rock fill about 3 fect in 
dismeter with drein in the bottom wes used in silo B6 in 1940, Filled with 
97 tons of phosphoric acid gress silage ot 70 per cent moisture, the secpage 
amounted to approximately one per cent, o11 coming through the drain, Other 
Byes Ol Mleom drains nnd vertacal well drains are to be tried. 


The hoops on silos BS and B8 were tightened to produce a stress in the 
steel of approximately 18,000 pounds per square inch so thet the steves might 
be held together with some force even efter the silos were filled. Preliminary 
observations indicate thet prestressed hoops will limit the lenkage through 
the vertical joints of conerete steve silos but cennot be expected to entircly 
control the leakage problem beceuse of the irregular joint surface found on 
concrete staves, Horizontel joint lerkage was more noticenble when the ver- 
tical joint leakage was reduced. In prestressing hoops, considereble diffi- 
culty wes encountered in holding the stress on intermediate hoops that do not 
eross the decor opening but are held by spreaders, Frulty design, particularly 
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on spreaders carrying more than one hoop, has been evident, One common 
fault has been the reduction of effective area of the spreader strap by rivet 
holes. Improvements that have been noted include the use of continuous heavy 
angles along the door opening, instead of spreaders, to wnich the hoops are 
attached. The angles are held by heavy rods across the door opening at suf- 
ficiently wide intervals so as not to interfere with the removal of silage. 
Welding to strengthen riveted members is also in evidence, 


Plastic calking was placed in most of the horizontel joints of three 
courses of staves in silo B8 to observe its effectiveness as a joint seal. 
From this one test the value of the calking may be questioned, as there was a 
small amount of joint leakage in the bottom two stave courses with little to 
choose between calked and uncalked joints. In any case, its value must be 
very pronounced to offset the cost of materials and application. 


Coatings 


To effectively seal the interior and protect the concrete stave silos, 
some 24 different coatings have been applied, The materials include asphalts, 
eoal tars, oils, paraffin wax, rubber paints, synthetic resins, special 
plasters, varnish, and waterproofing. Results to date have not been too 
promising, It has been difficult to get a lasting bond between the coating 
and the concrete. Tests of coatings are also underway in tile block silos 
where difficulty has been experienced in maintaining the mortar joint and in 
steel silos, More durable mortar must be found for block silos as the types 
now used disintegrate rapidly and leave the reinforcing exposed to the action 
of silage acids, This will reduce the srea of steel and weaken the silo if 
allowed to continue. 


Considerable work has been done in the past on the strength and 
durability of concrete end concrete staves anc protective coatings for concrete, 
Probably the most extensive work along this line has been a cooperative 
project between the United States Department of Agriculture and the Agricul- 
tural Experiment Station of the University of Minnesota under the direction of 
Mir, D. G, Miller, The results of some of these tests pertaining in particular 
to conereto stave silos were published cs Paper No. 1713, Scicntific Journal 
Series of the University of Minnesota, While meny mcens of protecting con- 
erete and mortar from acids have beon studied, as yet no substitute for e rich 
well=-proportioned mix has been found, 


The Portland Cement Association has cooperated with different state 
agricultural experiment stetions in making studics of various protective 
contings for masonry silos, As a rosult of their work they recommend several 
coatings thet may be effective for from 1 to 5 yeers, The Amcrican Concrete 
Institute through its committees is also investigating mesns of prolonging 
Ghicmugerul Lute of silos 


Pressures 


The equipment being uscd to measure pressures in silage wes developed 
by the Bureau of Agricultural Chemistry ond Enginecring, U, 5. Department of 
Agriculture, ond is described in the Jovrnel of the Amcricen Socicty of 
Apriculturel Engineers for June 1939, Silage pressures hreve becn measured 


Aout» sad 
forts We RISD ME » 
Bas ae mutenineel Ua oN Bilt aan 


Bie acne ons nate ot 


sia ie % | front eee 
: @ soxoh iva ve 


ti Ber edetok Coden at ae oH ae a hee oa NE 
elace dick » aa esonevidoelts ett evigado. oF BE" oft 
a: aie air! 5m ahenbitge eup a! cant gmkatas ott to oulay 
Of eIhoh! doh seatu0s ‘ovate’ ot gortad ont ab @yactael 
Gu Panic Ga edt gosan vaan! getniol tedtinents brs 


psiottin ne Bae ire beta et oe to ae noo ane sour 


qaolie evade. atatstoo elt teotone t haa mgs pee colt feoe 
eedl tinea dhuten! olotiatear edt ebetiogs mead ornil anaidaos dane! 
a Foeed alii eons giiahbnse | adit ag’ toi gy ALT hows paki 
geet tor rat stab od ast owl guatioopiadew boa 


bondow baer anitnal 2 “don of dhembYEES Sheil Be 
nL * vevmobm calle ate ger cthaee ‘te adeet © 
$V ‘git pesmi giter am ab beouwaliecas asad oat 
boyd ol? ae volhs * Swot bare, of Sem aagron eden empl pol, 
WOlISA oft at Hoacmite tyferotetor oft cried Bia wibiqae obras eaaere | 
bie. ont erat wee: Doats te above ete ASNT ihbe a aide ethios 

e FR ee Jc: CURR. inks Bean tan oe eountties 


no ddunt ore ab oeiab med arr, Sr? oie a toh kanes 


~ pe . kd ° +” 
erry et Beet Ato 


Ds ated swe ie 1g » atone & Fe gto sito “DA: f 
hae 55 Bate Gant ia 1 Soy oviavotno teak rts ME 


TS drocthearatl eotaey hedial Sit beat: 
; a : moet add We aobdad] a 

“te wee Le edisteot oat <y tt Be 
pneee rales 


* 7 
wig °c © 


t23 rat gictdue hea 
satos wt : 
tot oved vie ise “tes 


. F mr. g 
ebattot bonod. Bae Tet & 


Mats theisttlh sth) botersaoos eal soltatoossA Paored 
grizhctodtc siucie wy to eubbuts rate al ene lear PaRES, “ 

Ree res Oaacues de tio Pat te divace a aA geolle Baie 
Sir oto aetna ost gantoy @¢ of [ mont Got ovbiisatte ad ee 


* 
pi Pesta Lege. co. sey Sapte ae boone it a one lel oar iene att 
. er ery m ‘ ‘ ” ok 
enoits 20 


’ 
‘Gonna Bh be a i 
Aw) Oger te qaemeiT 
Bucehovob ge o* whe th gonge aay oan aap of howe. ‘ 
, eg, ’ . +5 oy ap , fr p Vins 
bch RONDA, nate gba Be youtube bis 


to. 4 ae ais Sb ae: oris ToL: msl eh 2 a § hog tomas 
RRR OG, Sieh nit, Ae west Sut, omnliG '.eees gh 70° 


{ 
bs 
1 


in 7 silos at the New Jersey Station and one at the Beltsville Research 
Center of the Department of Agriculture, aggregating 12 tests on grass silage 
and 7 on corn silage. Readings were taken as each @ or 2-1/2 foot layer of 
silage was placed in the silos so that the number of individual panel readings 
taken during the filling of the various silos ranged from 75 to 150 with 
additional readings being taken each morning and evening during filling and 
each day during the settling period. The panels averaged about 4 square feet 
in area, Results are quite variable as may be seen from Figure l, which 
summarizes the lateral pressures. llaximum values for grass silage vary from 
159 pounds per squere foot in a 12+foot dicmeter silo with 64 per cent mois= 
ture silage at a 25 foot head, to 1189 pounds per square foot in an 18=foot 
silo, with 77 per cent moisture silage at a 40-foot head," ihis Psa cange 

of from approximately one-helf to two and one-half times the pressures com-= 
monly considered in silo design, which is 12 vounds per squere foot per foot 
of dopth. 


Factors that affect the amount of leteral pressure on silo Wee Sige aera 
addition to depth, are the moisture content of the silage ond its distribution, 
the preservativo used, the diameter of the silo, the fineness of cut, specd 
of filling end type of meterinl cnsiled. The 12 tests or silo pressures witn 
erass silage thet heave been run to dite show the effect of moisture content 
and the type of preservative. Figures 2 and 3 show how the pressures in 12 
end 14-foot diemeter silos inereasc as tho moisture contcnt increascs. 

There are some differonecs in the typo of preservative uscd in these silos, 
but since the moisture content verios in each case and thero are some dif- 
feronees in the matericls ensiled with different preservetives no direct com= 
parisons on the effect of preservetives ern be mide for these silos, Figure 

4 domonstrcatcs the cffect of both moisture content ond presorvetive in 18-foot-= 
dicmeter silos. Curves 2 end 5 show the inercsse in pressures with molasses 
silage over the pressures with ccid silage given in'curyos 1 snd 4, since 

the silos represented by curves 1 cnd 2, clso those represcntced by curves 4 
ond 5, were filled simultancously, the offects of diometer, matericl and 
moisture content were eliminated end 11 the differonces ern be ae eavjoyblavierel, Aue) 
the preservative. Similorly the incre:se in pressure found when compcring 
curve 1 with 4 ond curve 2 with 3 end 5 enn be attributed to moisture Convent. 
Tho fact thet the curve 2 crosses curve 3 between the 25 and 50 foot levels 
eon be ascribed to the differonce in the matcricnl ensiled in the two silos 
end the fect that the silo represented by curve 2 had the bulk of the low 
moisture materiel in tho bottom prrt snd comparatively high moisture silege 

on top, while the silo represented by curve 3 was fied: wath siloge ots 
uniform moisture content throughout. 


Capacities 


mernnee sn omen gas 


Silo capecity as well as pressure is influenced by moisture, Saulko 
size, ond fineness of cut. It has been observed thet with eveorege moisture 
grass, tcken os 65 to 72 per cent, the smaller or averege sizes of silos wil 
hold xbout the seme tomnege of grass as corn, Table I, Those holding a 
greater totel tonnage of grass are cbout balanced by those holding less. As 
the moisture content is increased, the totel tonnage is increased snd vice 
verse. Silos filled with high moisture gress have held up to 50 per cent 
greeter tonnage than would be cxpected with/corn Silage. In each cese, how= 
ever, the variction of the dry mattcr capacity of the silo is slight. 
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Summary 
» (Cerne sme eee 
Foundation drains show promise of setisfaectory operation, particulerly 
when pressures arc not excessive, 


Vertical joint leakage from concrete stave silos may be controlled to 
some extent by prestressing the hoops. Joints must be redesigned or provided 
with seals betore general satisfaction cen be expected. 

results of the New Jersey tests on coatings for concrete are not at 
all promising, However, other observntions seom to indicate that varnishes 
and synthetie resin with wood oil vehicles, osphalts, coal tars, and Portland 
coment washes show promise of giving some satisfaction. In choosing ean 
EspMawtnen COMM tar preparation, core should be taken to select, one that) has 
I Resh Melting pOlnt iim order to minimize sticking of the silage. Some) sug= 
Bestions regarding silo coating sre given in Bulletin CP 14 of the Portland 
Cement Association, 


DVlOceshnomidebenadcquatelv reatorced.  leblies 8 end) 9in) Uso, Mets 
Poumners | bulletin G20, (Give reiniorcing schedules thet care adequate. 


VUELOS Win Exposed Reinlorcine are Likely to be more Satvistgetory for 
Some Een Mors cune Silare since such reintoreinge can be prestressed, or 
Cre sUitTeVTOnr lvoe ib When Che silo ts erected to overcome the effect) of 
ihe sulgese prossures, thereby lessening the tendency for erneks to open in 
LOC se it comtolsoybe dnspeeved at will) end) repairs or replacements 
ecsily made when necessary. 


Under usual farm conditions the average size silos will hold ebout 
the same tonnege of grass as corn. 


; = syeg ye wytee i es E ; - ‘ 
: ‘ - +e mecome 3 
1 None P om pe cr aod, st y 
Chia PR at ity Ch LERY AC. Yt 96 ies 1S a te ey wie SAE | bokt abet 
’ c, * 2 7 i ) 
| ale Migs Gy Oey Es ee eae Boke HeM. ad incl > “tot 
us &! Youd sod seve g me sgactons : t ioe Eev- 
hebteot-qo Sul-iaahet od tage A lt cavers oii: Sede pita? | 
<i ae . «eh oF aoamre ae Eaters: euted afaos: Hea 


. ravi ort: te ‘wleakt 
taade seolte a tenr eral ian erst "tc ee 


on ketete were 
2 caqour tuo Eaes 40 ‘ptadipere 
mcd sie) water ya de Meee = 


- 
14 € , Leyee « Stipe olia’s 
iv) 2 ow ,. AEA SoS OS £8 
Til palate °? . 
ocr 
oe st 
6 S : 
: : - 2 t da ip gt Fad « f. 7 
Pee se ant I8f. 2 ie a Bee ehooto Wie, vier spobA ad h 
ial mae ts a r ry ‘oon ee ew Ban Res 
sitrvoob wir 20s acloboios sntot tales eeig 0S 
i r J . eg 2 fe 
a ‘ 
. Ao vaca ea - ) 
rr. : : = . ai ~ i > 
: aw “9 owe & oa > wa F i = 
of vftil ota aii etotsiok hos are 
1 . f A ‘ 
i I 
HOG 2 oS eote 4 
SNe te AL: te as 
Q m 
f ’ e wre ‘ F 7 oa” : 
Baits Hie Flow gal le ware F kedye 
_ 7 rs. 1 
j 
; 
: 
\ a & 
- * dos 
= 
% 
Fs 
a ’ - A, 
: 
1 ! - 
F 
» a ae 
i 
4 
{ 
; f 
\ 4 


[etsey 
uset) 


‘oseyVeT ON *osvuTsup pol | | | | | 
peeu Yorum Ftd UT ndooxo| Sossvtyj | | ptoy 
‘edcuTTsS poon *gcéel *Z1 tn | Dies poxty] | "AD | eg | OT | soud : 
*uULvIp JOOTI | | Gi T er | | | 
wucaigz asedoog %{ *xcudds| peoy ,0F| -[v suT4) | Be) BM Fe ploy 
‘oseyGoT ON *OP6T ‘9G ‘LN “gge | 62 BEN, BUG ve OL | L6 fovea *soug 
| JOAOTO| | | 
| | 2 VITUS | | | | 
*odGVYVoT o19A0¢ ue | peo, OF | gic} 9ut4! | | | | 
QUSTTOOXE “SS6T SEEN; “969 | GE —puo pug co G2 GGi | Sél pes 
"UZ[BFTSASoU MOT *9. 2 | | | | | | al 
go doz uo squ0 *4s Tot! | | | pULt es | 
YSTUF PZ CoSVNSeT ON) VEY 4Sei | sqvo 2? 8g | | OTS, 2 
PoseT Tous doy *6e6T ‘9d ‘PN 6ST ST pee bag) G* ee | 9 67 a7 | Sosseyor’ 
e ae) ae On, | 1Qyeys TOY 
OSBYCOT OF *OB8GTT S| | seog | | ae 
PUOTTOONG “ESET PI‘ CH | og | pues s186| “AG oo | Me | soud 
"08 @2(V0T On) | ! | | i | | 
‘ogeTts qnousnosy “sqods! | | | | | | 
ageTtods *Sescl*7I‘fNI O¢ | Aa ortr | MOT 1567-4: OOF a 
"asUNVaT Of *d04} | | BITY| | : | 
Be as ApTnou ouics| peoy Z| ie?) se6t 31.0 | 
cs ae - ee a ¢ ae ‘ sae 9 | eee 5 Ta: | 08 | ThE | SOSSeTO}! 
fodeT IS pcoy*6S6T ‘6d ‘Pii| 892 | Ea | POXTH! HS | | | | ! 
*OGUNSST ON*PAe coq | | | | | 
UT OeBVTTods eTqezeptsuo | Toe. | = 
; = 1 Keo CAE ST G 9] i SOSSBTOl, 
‘dolo einyej* geet ‘6d ‘PN ee = icy Suen fe OS eee | Or | t | 
GS Se [Ob = Soret | ee ae | | Suen | 
aor oa "9 7 | | OL | suveqgios | ch | 9g | ue euou | 
Se ee ase ee 
bo eee ep em “DS SUOT, | | GOOF | % eceu pat 
Spipaciiicye| | toc "SqT 49349) || peltsuy y4.deq| (opts ur)| woz : : 
aimssedg ee ps7 4a 109 | 4uUs84u0)) es pore ! 
[e194Ve]| peT Tsu se | SATLBATOSELY | 
| awry e3| sl ley seeeee see Sea Sees eee See SS ee 
ee (9) Cs (7%) 
Gutyearsdoog eungynot4sy jo quougaedeg *S * pus UOTIBIS JUS; soaxy 
IS SSVUD - SNOILYOIESGANT O7LS 


(T) Viva ov 


S6 


8 


£9 


LL 


VOT 


vot 


89 


: 
| 
| 
| 


go suo4 
Aqroed eg 
TeuLto jy 


(2) 


TeImMy[Nslisy °P “N 


Tv*el 


Ev=ei 


8exel 


OfXeT 


OgxXel 


G*8exo* TT 


"OSxX9° TT 
GeX0L 
Gé+OT 


a ae 


a| Introd. | balsion 


geiteriozoxd 


o Sastac: HW Laset  beshae 


bal tand iteeT if vite aby ey: 2 ee ch 
: : | fsa % 1 ens tn 
” 2 oa gah Sie ae oe ee Tickets onda ccnmeest 
- : sa a on ‘ : ey : i e 
; i ; : 
eheotee 2! : = i 3B: , ener | is 
a de Pe * 5 i ? . 2 
, WELSELA] r - Bg -| gs 4} emer 23 -: 
A mpsttors FT j | ef -t 85 “1. oor 4 pesuntont | 
ae r | i z t 
SS76i2 ~-, } : i 
c t t ; if ; | 
— bie . : pe £ : hee j whe ' - 7 
= boshiy a8] | Os | leeeenfot} tT | 2 \ | 
sh ee oe oA ; ae : : : j. ; : 4 : 
best teh] - 3938.27: = a i be i 
ness ae oe stfarra! i a { ; ; i i a 
oo ee aes gent i wofl | @& | OO8 jeeessici] . 6 } £8 j 
: > : 4 ; eo, OF i : i { 
aPee ; i i i = 
eet alt os: 2 fe ; . Pos | Ree ae = r 
4 241. ee ES i rs z ad ; Seti. 
es Pe Aa cS eae > » oe 7 88.3 Bf } etond; . 18 ; 88. } Oexsi 
; re ‘ ; : 7 3 5 eta iaae-2 
Me at izi i oe S253. { : ; i ; bisal t- 
* cin ' e eet i & { ee 7 7 { " ie ack Chae 3 Peas » } - f foe 
: meer 4 Ci —pistis S25) -< Gens eo ,»essselo. 8h TS --s 2$z5 
“lhaed WO) 0 basher ath x | : | glia" 3 4 
a: i i 1 ' } WR ie cin: § } { 
eo ‘ } i i : } a H 7 
Si 4 : . ; ; $ 
ie ss ae 7 Be {, «fre, 05] oe BY ; €af ast 1 poeesio: | _ Vee 4 et } os 
‘ ; i t wf woyl i o 
& i i J a —— ered ; | : : ‘ i ; x : t 
( BWovhiat ; | 
: | ' ; : { 1 5 : 
F : - ‘5 i TOVeE ESI ‘ 4 i : 
; ore p | i spel Be SOL {exSf 
Soe : wt pehitet* - . 4 “= od en a : : i as 
ob pMeer 03d He O55 | CS i, ati ‘brs; eo. vj Ye ot wee bs oa + 
qe ae ya : ae ‘ as : : : bm 10) r 
So oF exetrs ‘eng! 25d) 2 bata ends! ‘Sea PTA eS. a : 
ane ra j ' t - } fet atl . : t - t i i i: ‘ 
es Ss: yoolt f & f -6 oi der ts 5 ? + ‘ ry ‘ - $ 
wae ox} ‘ ee ee wet |OU ' -gOL 7 £exbi 
boot phbel Sibi : (5s ‘i ort ove | a SE | eet; .. Sb, es Gok 
ont : 4 rs i = ae | 2 . 
fig ai ta 20x} 4 _ b. se seni = Pew ‘ i ; . Brow ; p mS eae 
; iws! : ; : 's i i i i : : \ Sid 308% 
open 1 Bo} : " big , ; Fe ‘ ‘ c : 


+ . 


*sfoop 32 aa ex2eT| 
*sqgods Appnoij ee 
Tsuesjo Area ‘odelts 
IOog *2LS61 “Gd CN 
*aSuyseT ON *pooe 
Kaan qse4 ‘pettods 
19 doy, *ec6t ‘ta ‘ri 
*suteip nay4 

Ssot oSudeos /%2°Z 
TTS poop *6S6T ‘od ‘PN 
*suteip 

nay} ssoqT adedoes %6 
TTS pooy *6e6l “cd “PN 
*QosejVel, ON 

Zettods eTqusieptsuo) 
9 eungey] *Ss6l‘’ 1d ‘PN 


egeyeetT of *pettods 
301 doy *2c6t SLE ‘Pil 


adeyeat 
ON *OP6T ‘ST ‘EN 


NENG! tah 
no ,b/T 38 998 1044.00 
‘ssoT %Z *xo 1dde‘ede 


eoT aUlog “Opel ‘8d “CN 
oT Ote Sie) 
ev do 1 
wy 


eye" G* 
dA0deB 
Zl Se oues*seét *TI*PN 


pesy 1.0 
“18s 


peey 
“oes 


109 


nn en a 


pesusGe 


“OTS 


Of 


Cf 


lv 


Le 
Es 
62 
92 


Le 


AYZOUT 
op ABAOTO 
“es Testy 


seog 
pue s42Q 


IOAOTY) 
BSITeFTy 


IBACT) ¥ 
BI TSILTVY 


sesseBiy 

poxTy] 
AYZOWT J 
” LOAOTO 
‘BI T@IlY 


seadg 

- pus S980 
eI TCITV} 
yore {| 
‘s[Teemeg 
| 


srestypue| 
BITBITY| 
2 Yo Ren 
*sosseiy) 
BITBITV 
BITCITV 
BILBILV 

» ST Bele) 

sasseBit) 
poxtii 


G°Le 


G°Le 


8c 


BE 


Sea 


Of 
Ge 


Ne Se eS a en a 


G*8e 


"AG 


Sih3 


89 


89 


L9 


TL 


v9 
2y 
%S 


99 


*AB 


*Veul * 15 


G9e 


681 


88st 


86T 


G7 


Sit 


9OT 


Le 


Oe 


9OT 


OOT 


ov 


48 


vol 


rn a a a ee 


SaSSBTOIT] 
faq *TOjl 
9 dtng 
SNIZED 


PTO 
*soug 


SOSSeBTOTl 


SOSSBeTOPy 


SOSSBTO}] 
SOSSBLON 
“07 UttM 

STTHY +80} 


| 


ouo Ny 


SOSSBIOl 


auony 
euoN 


euo|y 
euoNl 


SOSSBTO}] 


192 


O8T 


98T 


8st 


BET 


ASHE 


LOREX 


SOE 


Got 


Toe 


S8T 


sgl 


eet 


eet 


stl 


OST 


vVl 


Ovl 
ool 
o6 


OST 


GOT 


! 


Ov * BI 


Gg xX 8T 


ov * 


Iv X TL 
PAS ei 
og ¥ FI 


41d,9°* [oUt 


1G° SPXPL 
td,9° [oUt 


eg * VT 


ae res 
‘it Fat FA 


bat islbag| 
i. ne 
Ee Ble ne Tiss 


3 -deteYi 
ue st letlal 
1 geo, .) > baa.at eo. 
J bse! 808 


«| & tavolo 
a wAtomet 
a 22 . ra hex! i 
| ebiiarohinned nee st = 
 @m@neiasi. olf |. 
eqcvel. at Lig. VSS 
* daagonia:§ 0} hued 08 


¢ Seed ia abit 
nae SbS—S 


8221 Ih ali 
r test ebal fog? 
: eu 23 oy, ahsoz 
pot “TECL 3A .bI'}, 
ts espaltea 

: woe gt0ho 


ee ee eee 


ftp OB. 4 
2 
os eee ne re oi 


xevolt 4 
Saod : 


‘ 


ee ENE 1. 


1 ; oy ; 
& , F ; 3 
ie = 7 Sad 
ie ay ‘ 4 ait} 


sa 


gn. eth: ; : 


| 

t 

{ 

(ere hanced f 
i} bata _ ° 
a ee a 


it 


7 


OS 


RE eases OR teat 
SOEs OBL. 


€ 


ae. . 
+c) if aeraafo! @sf eh. BBE . 
tT: -* e en] . 
| 


i ee 9 very (2 3 denier a DaL. : | ese x SE 
| oe 
allel +30}. ore ..4 ..efL 2 x E281 
j "soe Abts 2 ; | 
sezsatol ii - z 
.. Ber 
fal . 3.f% x BI 


ena fp & Be 


gh & 9f 
— 


St x Sf 


oor per | ae x eI 


‘4 


aunts. i 
: nae 
ra et 7S a) 


1 
S59 p 
TS: cenuakins®, Tas. . ; $88 .- Oh x I 
it ay ful 
| 


i 
: : ' i he 
h 4 . 
’ " is 
‘ Ne 
5 1 } 
5 5 ; a 
: ¢ 4 
= : + ; 
Sty <eoy R 
. 5 Meo eee er 
= 5 ‘ Via oa “i zt 


*onvdgs eTty =- 71 =e SANE 

eqrd 0491009 poanod 4g YQtM poom - ¢@T oT Cs oN 
“yooqs = GI ‘6a “ff *N 

*oauqs ejedou0 — “TOUT gd OF TE = =i 


sodky, OTtS 


*[Teos MoTeq poeg TOF STQurTnsun OdB[lTs 09 SLojot eset tods 
®*sscag poddoyo go uopZ B 4SvET FU UTM pesroxoo aoded yoTnu yyT popees SOTts “p “N TLY 
*poqou su ydeoxe 4no 42/T 40F 4°8 szeqgno *e *N (2h) 
4 ysty 6489 Se eF3z10A3 *YO9 SB UEzVd oIN{STou MoT *‘senT va ojuutxoidds «047 (9) 
eSUTTITS 109Fs Soy Of (G) 
29%), 1AAO0 usty *%¢L—G9 esuteae *YGQ MoTeq eq OF poumssy yuequoo SiNZSTOW MOT (?) 
“OZ8T UTZETING sSueurvy °Y °d °S *q worg (2) 
*ZULTTTZ tegge ATOPBT POUT asetts go yydep pus 19eqeuetP O[tS 09 saazoy (2) 
*aqtquy s10gf v4Up Gutaudeid UT peqsTSss **CA5 Rds wiey “f ~N wwey oH *m pus Aqqd epneto *s4ssoji (T) 


—_— 


SOVO}l 
—— es a AA A a LC ———— nent i Te a es ee 
*Iitd | | | | | | | 
a4ge sysom ¢ YNOGB 4G psoy | | | | 
MOT WOLZ oseyvoT 2083) NG Cay sued} 
=TTS poop qe *L08 | GL | pus 7 Lg | oh | 89¢ | OV sesseT oj E96- Ove G*er * 8T 
ePsyvoT StensgeoseTts IOAOT3 
queTTeoxg *eeéT ‘ed “fil 08 | BITPSTY| Ysty | 6ve | OOT SesseTojl] eee LEZ ce ON 
*ssoyt | 
ABT *xoudds ‘aseyseT| P¥oU 407 | 
B1BN2$ Loo “68TT | cl BITBITV Gs Lb | 81g Oo sosseT oll 80S [ge Ly = 8 
eee | | a | 
gt *xosdds eseyvet| pseu 30P| | PTY 
eIeAss *OP6T fra “PN *OG6 LL BITBITV Ge Lb ees Og “soud Os Vee OF ¥ 81 
eS BYBeT | | 
ON °sO0LT UMop sopts | 
guope oste *pettods sosseiy | | 
doy *ge61 ‘Sd *fN re |= Pee | iMpyT -} ote | “O01 SOSSBTON 002 Vee OF X 8T 


T 2 pe “iy al | 


Stel) & 


<4 
a 


« > 


’ evata odoinn 


etigq ototenc. bowed 3 


A a mare OO Oh A 


Se le ee 6 


Eas) "In 
OSGl xicgelled *atctrsc% A well nS el mot 


SS ? ° ¥ ; : 
ear evo ighd SBD ox ror a 32 tastnoco sxusetom wol 


Oot Cee Mas 


‘ 


9 
ab all 
+e vw 


welt 


ityob has stetemnth olffe of ‘ereted 


ee 


sutatom wel ,.reulay otankxeigd: tot 


: eS ces P eas C aa , eo : 
)gcenks gis Wf ast gee ‘esetitivs wl ai 


= te se ey ee 
i iaiabletneneeteemenameeed 


Oo 


anttilit asdét. avs 98 


f 


herivac 


ativ bofses aenlie «b wi ELA 
asaif2 ot attest oy citog? 


~ 


| i a | 


és 


eS 


GL VG oy 
ee Se aol 


ba 
eet” Seer Mm Sie 


“ 


oN 


« 


-s WW $id 


. 


*yqgdep fo 

Sag /" yi" bs/*sa{ ZT gO enT eA TeoTtutduie UO peseq ,paspuszs, JOF Sounssoig °  ,Sx1vuley,, Aepun jutTaeedds sazequmnu 
Aey *[ eTquy UL punoy oq Asu egep Zuryzszoddng *ueATS sie SzEeVeueTp OTTS pus squequOod siNn4SToU ‘sont zeasosaud 
qUeTOTITG *ese[TS SSvic pues Us00 YYOG UT STBAAEqZUT °45 G Ye UMOYS ee ead *bs god *sqT) semssoeid Tess ey 


*W3TPs8T 489  “WETD,ST 289 "Wet Pa Sl LLL *W3T PST PLL "wet Ps 8T Be *USTP 481 ‘wetp 19T 
(PToOw) sseip (* Tow) sseap (* Tow) sseip (pTtoe) sseay ( * TOW) sseay fF UO YTE Ut0g 
Gh 
OL9 
6ve | pov 
Soe OLE 
STe LL? 
ST 361 | 
L6 SIT | 
er: ge | 
J | 
62-78 | 


BID SUL pL *WeTD abl 2599 “Welp,yl YTL “WetPacT YOL “Wetp. zl Ye “WetP, ZL sy9 *WeTP.O*IL MIL *aafagsbs/Het 


S[T[NY) ssusy { *seic* ou) SsBip ( * TOU) ssv.iy (Ptoe@) ssety ( * TOU) SsBzy f* TOU) Ssvag ( ° Tow) sseip uo peseq sontTep 
bes | 08h 4 
OLS | (ozs Sap 
5 Haz oss” to 
iTS 60% Lv og 
Pest pe ro ee 
It aa Bae 'O8T | | 
“8 £61 Set , 
eZ ev tog ‘ 
ydasn as-oaJ Iprepuey 
ae = = ed = 


SuTZetedoog sung[Notusy jo quewqasedeg *s *g pus UOTQeIS QUOWT4edxy [TeungTnoTusy Aostop MeN 
SUOTZBSTISeAUT SuNsseiag OTTS 
*—T amnesty 


| SUK conn ee SUT OCEICA CEC Un 


Sereitaet oR 


1 ren ER Cunt eh aarp neti me AR Som 


FOR ares SI g 


Pia tomlin TAS ad 


if. Je 
3} E 
a] 
i 
§ 


wre 


Oe era 713 


pe ye ena etek Fee 


a ir 


4 


Se 


“ss 


en ee ee oe es 


See Eee 
i : 
Le wee tne ae a a i eee 
; aaa eee ee cena ieee nme an 
. kK . 
; AG 
: ga 
eee ie anc, heen tle ues ee 
2 sy G 
5 ile 
t (3 e 
ce eee 
‘ p ie eee Net eee ee = ete eas ager 
weeuGacot sees. ee err ee tase 
, 8 5 3 (5) g 
ie ANE ke he IB Soy fe 
: ral He 7 PP Puosn 
. 7 p ocd ecto wo +4 
Pe ele ee SO) LILY 
fae ed oO eee Sato 
’ § fi aS 6 rahe 42) 
BOG i BY eS OS ey fe 
‘ = s & bP rH Pgdo « 
, CES FeO! 1 rt) aE St 
[Sa Ge gehen fepecisl 1a) popes!) 
pe Ca On O mies Wim cyu aie aC 
OOD ty teal Sh ete fy pe 
Bel ie ees eH en 
« Bo ‘ See OS 46) k 
re Ot pot f actd «Ht os 
: Gee Os Pas ees Oy OR OEE ccna 
* Bab at Olean a} S$ “at UD" "Sy 
, peers OS eae ON 3 gq 
: Ce We eT he, SO 
6 5 GS a t 
‘ ee » G 
Bee eo atae Was On cena ne Gov: ira Ger ics toratermin le mye cele aletnian=te 
; Eg ig ee plot reper : 
A fo ey Oo) — Vek pea ONT (op) 
; Cas GN 5 tay avis Gia 
Gods Kh AG OMS 
io OC OS ot a 
poidetaeen Ba Sa RASS 
’ . = . : 
j > oH 2 1K6) a} rio 


ee ee ee ed 


(4c¢0f orenbs sod spuncd) ounssoeig 


Depth (feet) 


" 


Paeure! oe 


ee 


‘ 
: : : : 2 
. 8 - . * 
yrs cere ewer eevee i a TMM ee 
’ v * : 5 
2 . : 7 
1 ‘ e n ‘ A 
' ; a rs : ‘ 
SSS are SS atatejerusdlarcetinistd vn eee pee 
‘ : eae : : 
C Hp LO} eG OY fe) : > ' 
. cI ‘ m Gy ‘ f 
2 2 : & Oe ste : : : 
2 oO 1 CV (Oy. cate (65) i > ' 
zt = 
fh @ Bh ete 
eC le Ss Oe cia ‘ : : 
a Cea de) GS) ab : p : 
Se ie] ero TSS fod : ‘ t 
a as ‘ eos Ay SIO) ' ‘ 
r a , a e s 
Soe “teen repo tHe! we bee se sens yaar oteieie rete ee IA OSS 
. mt Ob Se(eges ere | Oo. t . 
1 (>) VA @ e cH SR ; ; ‘ 
; OS ee é : 
; e eS cGy 2 5 WO) ‘ ‘ : 
U -p a p= =) as . + ’ 
Pate gochett ee ee Oe eee aE EEN ee Cee cee 
’ 5, 9 e (s3} (Sea 
i sH pa ea yes 1 C : iF 
+ a pelea Our Or ®) : ; : 
A yar . = . ors = ; > 2 5 : a A 
’ a » WY CEG a = 5 4 s ‘ E 
Oe elmo comes lade Kees ee Hsagneawo Peete alee otetarere states So OOO mod oon Ciabemsae = 
; ‘107 OF 7 G ate W ' a o G ’ 
/ , A Os Age ee : : : : : : 
a Ey ras 2 {a ' w a ‘ ’ YS ' 6 
2 [ey FEC ee Coates : o s © . . : : 5 
ae ee ete ee : : : ‘ iw 
’ SAO re i A Ope aa ta ae ‘al elel~el= : -sceuenwee VWeaooceas ne] teint oeette kote SEES Set been Sea waraiereierec 
me 08) : oa « ae : , : : , ‘ 
: a ; pre ee aes ond ; ‘ ' : 7 \! 
ee pO el est 0 : : : ' s 
; pe ONS a Soe ns : ' : ‘ 4 AY 
; LenS Sey Po Seroen eens Sfmt ent) etm : aiei=ie ies aie) Bs Oro OOIO gets eetes ‘ wewruese o ae wenen a--% =-s 
: es ae : i ‘ 
' , 09 Seat 6 ; ’ : 
: id fan : ; j ‘ ' \ 
' a ‘ a s ‘ ‘ s 
, : ‘ + . : 


i Ae 


(qoogy saenbs sod spuncd) oinsseig 


i ee ee i 


we ewe oe 


40 


SO i Co ay 


i) 
[aN 


Depth (feet) 


sense casa 


-seee* 


veers eear 


‘ 
acs: 
’ 
‘ 
. 
S 
at 
' 
’ 
vere 
x 
. 
ai 
. 
. 
' 
‘ ’ 
‘ “ oy 
; ‘ 
; * 
; ' 
aC) 
ee vw 
. 
. 
St 
‘ 
. 
en 
2 Xe 
‘ 
® : 
, 
L rica 
7 : 
’ 
a . 
. 
a . 
a j 
Boe 2 o we 
. 
hd ‘ 
ha ‘ 
. 
' 
. 
‘ 
ee Paes 
’ 
. 
, 
* 
4 
@. ene 
. 
‘ : 
bo 
‘ » 
vee: 
>see 
> ‘ 
ee 
‘ 


seen auhaes 


t iy er HEE Sew. g oa ee . 


Spee 


a 


’ 
ster re ae es 


ae <abac rae skeay Mt Tz eee dennnyenins 


. 
ee eee ere 


7 . H 
z » <> eo a % Pen! 2 , 
ie * ‘eS -23 rs ate ra . 
; , Rah Why isco ‘ 7 ee 
rear a a mn pees 
ree Pe ee a cata er een ee Lene e oo 
ut a ee 4 ‘ 
= eres : * 
ys ' t = = *i4 ; 
R ‘ ‘ 2 om : . a | t 
7 . * ‘ be “ ‘ 
ays * s '’ ‘ * ’ 
a! i és .- . . 
wo rn aay ac] ’ 
eee er eae © Bu wee 
’ Z : . : s 
. . . . 
ry ® ite . 5 
’ ram ' ‘ 
ry “ « ’ 
f ' ps a 
‘ Oe eee 
daee Coe Ee Ree 
. hd ‘ 
. a i 
: . i ia 
* 2 4 
+ oi 4 
7 is i 
2 


Po 
ae ry Oe 
‘- Evie . 
hd > 

’ 
' ‘ 
a . 
eR. ; 
be hye re 
mt 5 
‘ : Dee rd 
Dae © : “5% | : 
’ . be py 
a mm 
4 a 
pa wcee nner enn s hems beweee 
- bs é 
Fs ” u ‘i 
iam : . eoerte : 
ae ox aa) : ‘i 
® ete PY Aes 
ss iinet 
5 ia 4 : , 


" 


ole w= Wace ae we, 
sf 


- ant “a8 ati Fe) : 
que 48 3088 Mie) 


“we esaaheoaneendoase 


ie a “ aoe aye ot he iaia: 
 gitod: av fit, ot | soul, 


ar petpy en peestechaccoesedareny: cued 


WRORGTS oe, Be 


trey vepee 


wade ns 


t 


osute Eee a 09 we ov it 


exe Ch ee OE ele 


eee ee 


ee ee es ae ea aas sews eC 


< 


TAO ae 


a 

: ji : : ‘ 
g : 3 ; : Oe O jf = Oh =, ® oO: 
; ' : : : ‘ : See ie eee Se 
i ' i : : ‘ : ! ; ‘ 5 Ss By Ht) air 
. : i . ; ' : e : ! ‘ ‘ p. =} : + iP pr. 
basen eeee weececeee SCR OmrinISs eS Saae teases eo as potest Bias ae Foret eter eee eee tenn eee ee Bea SSS PSPS 
; ‘ ; t : 1 : t : : ' : : od! “dt oe a “th 
. : ‘ . 5 . x . x ' : . : 4 Cie OQ ‘ QD 1 Oo Or 
: : i : : : ‘ : s ‘ ; Bis tS ees SS Se ES 
2 ; t 2 : * 1 : 5 t : ; 5 : Ome RO : Wee oe ee 
; : 2 , é a : ‘ : - wie oN ; oN eon cot ON 
Soim atelwiere ma ainietererciere pee ee eee bance rene tainleimie)mimiae mete SES RU OSS wmese rene poeenere i ester ree Ser ouSnas eet ee Nowe ate Bede eo Be ee ele “art 09 2c! 

G ‘ 2 f - x - ‘ > f- -p: it , 0 Ne) 
2 5 ‘ 5 s 2 ‘ £ : . : ‘ 
i : : : : : I OF Reet 
‘ : ‘ ‘ . ‘ 5 ‘ x 2 : : ' 1.0 Fb Os EeO 21 O-t: 
‘ ; ‘ : ' t ; : : : Z : : : ele Oeste pete. 
‘ ' ; t ; : : ; : ; t ' : 1 oS 1 Ac. 1 Oo 8 2 a 
De wenweucaccoena « Te mowccen nae eeesce woeeeese preter s yer ewes pesec een due anew ee tem renee Bearer e se ee i er Roc va oP + Wo] pS Screed Pr yo = : 
; : : ‘ : , : : ' ‘ ; : te a 1:40 oO 
x g A : : ; t 2 t a | es Sar J EA) 4 
é et ‘ 8 1 SS le i 
: ' YOme, v ; : : Y ‘ ‘ ‘ ’ 2 A Ped 8 Pb St a os 
: es . : ‘ ; : Sg 8 SOO da Gg) eet 
= ’ B ‘ = z Reet ee ae 
: : : (GOs 0 a 
c : : 44 © AGL 0 aS Ga Sy 
Fi . ‘ e . tea ‘ 
ie ow O Mr Bt 
x t Co 2 € CG, a4 a 
+44 Cc P.O GP & «a, 
a= g ot KS - Bret 2 Op eal ocd are Se 
; Ki ' <i Oy Oe Sr = — ' 
t (Aya t pe ts 1 : 
> 3 “—— — i 
2 eos mM: co 5 
1 p 2 WN : 
3 = poltReg Sonos otles Nano anb 0 oe On On SUM OrnS CD SO Sa rym OCGA in Soo Seip OO SIS NO Or Oh ROR OS OR eC AOR OU Se OSU RASS SSG Soa : 
a v ’ 
: (eos u ° 
' , ’ 
» ea : ' 
Fe ee Be ee te ee be en ete ee te ee et ee ma en ee Qe ee te re ee ee ee a 8 y : 

u 7 
; ‘ ; 
. wy e e 
‘ mo ’ 
7 ~~ a x 
ms a= 5 * 
a =) U e 
oe : 
’ (ep) s e 
e eal : : 
; ey : 
: A, s x 
. $ ’ 
s fs 3 
SSS SE SI I DES RO ETC TS IS EOI EI TASES PI IA) DI CECE CS ISO OPI OD SEARO TED, OO UD ECE ONS 2 
. s e 
' ' t 
f : ' 
3 3 s 
’ 7 ‘ 
MS == ee ee er aaa 1” 
‘ ' ' 
? e a 
: - i 
. , x 
’ 1 
a es Se ee ee ee ee ee i ee ee ed ble! ss eee 
; + ; 
ti ry 5 
: , ’ 
7 r ' 
J z a 
: : \ 


ee ee) 


(¥coof erends tod spuncd) ounssoug 


50 


45 


30 
Depth (feet) 


20 


20 


‘« ‘ae! 7 
f - 
N Pa “= 
= va 5 ; 
rie = 2 3 a Oe 
= . . s* . ¥ a ee 
a ‘ 7 ~~ ; ee 
a= See eee ee ee ee ee 
as- 9 vz pes so . 
bd * = a : . ‘ 
3 ¥.. a . ' e e 
¥ 2 . 5 1 
ae be a bad 7 . 
ae “* } eres ae eines aane 3 Gua cigs 50 
ore. + : , Raed ¢ , re * . * ' 
* Tre oer Pere Pee ee ee ee ee ee ee oe avo tie wan «a5 Ba 8 ee e+ 4s eee EX 
a oa ’ : : . "4 ear‘ 
' a + > * bs . * e 
G + a7 . 4 ’ « 
a Gi ei . , ‘. 
ae . he ee * & q 4 fan Fi . 
La) * 4 « . - 
* “ rr - ; yen ‘ ’ 
* me © . w . bl y A a 
4 re af Poi), ONT ben ihc . Pehle ike i BiG) } 
¥ oy . oe "ae | z a8 : eS : 7 . ® 
iv eran ns neceed ee. ee ee er ee 2 — _ rg 
; a i : } =e Z 3 oe : - 
bi : A « moe * Fi . 
=: i 9 oe - : : + 
oe 68 he na y \ a +e 5 ; ¥ 
ve a . % . ~ ee . * > . ». ‘ 
; Neds * = bd Paes + ae d we es —_ 
* a. rari ate x esse he. z a? . Fy he 
* ie % oie ey 2 a : a : ‘ hs 
a oe a eee Oe es fe eo wa paws doh bdo, ho Ge kOe Mesets teow sh e=- rte -Ratadce saa iene =e e8 
Rae ps2 ‘ . be. Ce : * as a4 4 a 
: : [i ‘ t ae ¥ . 
- i4ae yi “e Pe * ee : 2 b4 7 e 
een - ; <- Pn 1 Z ‘ . 
. M4 : teal , ‘ A te . - 
ms 3 Wy “4 ee 7 : : 
ie zs ¥ : a eae. ee " 4 
: etc, Care) eee : 4 : 3 ; Pe 4 . : : 
oy eee ee te Oe. i an k See eR we ee ee 24S Be ~~ 7 : 24 ‘ 
. ~~ s . 7 =. oH . en : . 
Mts ae 5 he ; i= 280 aay és Y y : : 
> : 7 s So Jy , - 
. a =a ” - Sr Rime! ¥ ‘6 
. , > . 
4 : or. : 
2 7 + ° -* * ¢ * = 
BAe te mes 8 eam nye e os ae eT es Sam ¢ 2 ph = see ween ce a wseeny 
4 ; * 2 . Wi ret wes “~ ‘J 
. a 4 * 
a = « ; o-. ’ hk : 
* aes ' Seat a a | 
« « . Pa ‘ “sy 
: « eke tat yeh Br et ? 
i neil . yma : + oe Tay oe <6 a 
Peters See eS - Oh er <7 Sr ag ii ‘T 
. 4 ° gt ee h°* oy 4 of tT 
- . a . 
or ' = cm. ae « 
4 . ' ’ z {AS - ¢ 
. < - Hd Cis —¢ T= se 4-5 Gr tr. 
E ,p at n e 7 ee ae iy Ss at 
5 i t % . oF an D4 . 
s ) . 
er ee es efter. tee cee . on tee = on e<ccers she tee ge > 
‘ sie 2 eet om. is . <6 UR G3) 
2 e a ‘ 
ae 1 TO -* 7 ‘ . . . : ‘ : | ' oe 
vy ney “ ; 8) z " ’ ‘ ve Es -- wi ae 
* . aaa : : - ‘ . , r bd oda 
= 5 ‘ kg : . ; ; : , : cores | 
- ries er. is ms ‘ 4 eon ‘ : y ‘4 pee. 
dvpeus ea Mle waste ~ +> -> <a. dent pwha a ce ghee mate > vane sh BOS we pee es = Seem > +e wee ome oh eee. es 
2 rf ox . 7 y > ‘ 
> 7 - a =f A i a 
* ae * ‘8 ¢ “ Ves oo “te 
% . U . Ld . d » : 
. i a : : , : . : ; ? 
= = ‘ - os . an « _—— 
as : pees a te : ‘ : it 4 & 
Te VTS Soc das ahd Ve seas e edge aba wre E aa Sore Ges hs - eee re eEs by Hee soo Re aes Oe ie ea + Be den there al + See 
i. ie ae a 4 ‘ < , a op fe" * ; 5 2 
e es - } : . : ; $ a S ig ' Poe 
a 2 “- ; 7a : ate. fi * . 7 a 
‘5 . ” f ‘ F ¢ . ~ 8 
$ - . a: se rs A 
iS 7 r bd / : bd 
: : 3 34 r Werke 
_ . Co + tf . o 
ee ee ee eee ee a os ee ee™ Lae 
ri 7 nies ‘ - | ‘ : it 
iS : . ns * ae Pe a 
a - * z ; rie < . => pi 
ce ai “a ~ 
: . ; : . . ; oe 
3 5 : Ree ta a. "ey 
: = = Be. — ert: : : ’ i 


. $m Fs 
Ce ee ee ee 


er 


ee 
ao, 


wesc mr ere ee 


31: 
at 


¢ 


~ 
3) 
* 


Ay 


8 
(toot ) 


& 


